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$ UDSLG WHVW ZDV GHYHORSHG IRU LGHQWLILFDWLRQ RI SRO\P\[LQ UHVLVWDQFH LQ QRQIHUPHQWLQJ
EDFWHULD 7KLV WHVW GHWHFWV YLDEOH FHOOV DIWHU JURZWK LQ D PHGLXP FRQWDLQLQJ D GHILQHG
FRQFHQWUDWLRQ RI FROLVWLQ 7KH SULQFLSOH RI WKLV WHVW LV EDVHG RQ WKH YLVXDO GHWHFWLRQ RI WKH
UHGXFWLRQRIWKHUHVD]XULQUHDJHQWDYLDELOLW\FRORUDQWREVHUYHGE\LWVFRORUFKDQJHEOXHWR
SXUSOH RU SLQN ,WV HYDOXDWLRQ ZDV SHUIRUPHG E\ XVLQJ  FROLVWLQUHVLVWDQW DQG FROLVWLQ
VXVFHSWLEOHAcinetobacter baumannii DQGPseudomonasaeruginosa LVRODWHV6HQVLWLYLW\ DQG
VSHFLILFLW\ZHUHUHVSHFWLYHO\IRXQGWREHDQGE\FRPSDULVRQZLWKWKHVWDQGDUGEURWK













DFTXLUH PXOWLGUXJ UHVLVWDQFH Acinetobacter baumannii DQG Pseudomonas aeruginosa 




A. baumannii DQG P. aeruginosa DPRQJ WKH PRVW VHULRXV SDWKRJHQV H[KLELWLQJ PXOWLGUXJ
UHVLVWDQFH  KWWSZZZFGFJRY GUXJUHVLVWDQFHWKUHDWUHSRUW2OG DQWLELRWLFV VXFK
DVSRO\P\[LQVFROLVWLQDQGSRO\P\[LQ%DUHXVHGDVDODVWUHVRUWWUHDWPHQWIRUWUHDWLQJ0'5





%0' ZZZHXFDVWRUJ +RZHYHU WKLV SURFHGXUH LV WLPH FRQVXPLQJ LV LPSUDFWLFDO IRU
PRVW FOLQLFDO ODERUDWRULHV DQG UHVXOWV DUH REWDLQHG LQ  K 0RUHRYHU LW LV VXEMHFWHG WR
SRVVLEOH PXOWLSOH WHFKQLFDO SUREOHPV VXFK DV FRUUHFW ZHLJKWLQJ RI WKH FROLVWLQ SRZGHU
YDULDEOH DFWLYLWLHV RI FROLVWLQFRQWDLQLQJ SRZGHU RU SRVVLEOH VWLFNLQJ RI FROLVWLQ RQWR VRPH
SODVWLFSODWHV2WKHUWHFKQLTXHVVXFKDVGLVNGLIIXVLRQDQG(WHVWDUHQRWUHFRPPHQGHGGXHWR
KLJKUDWHVRIIDOVHVXVFHSWLELOLW\UHVXOWVXSWR













SKHQR[D]LQ RQH R[LGH DOVR UHIHUUHG DV WKH DODPDU%OXH DQG WKH 3UHVWR%OXH ,WV
SULQFLSOHLVEDVHGRQWKHIDFW WKDWPHWDEROLFDOO\DFWLYHFHOOVUHGXFHWKHEOXHUHVD]XULQWR WKH
SLQNSURGXFW UHVRUXILQ7KLV UHGXFWLRQ LVSURSRUWLRQDO WR WKHQXPEHURIPHWDEROLFDOO\DFWLYH
FHOOV :HGHYHORSHG WKLV WHVW IRUA.baumannii DQGPaeruginosa LVRODWHV EDVHGRQ D
FRPSDULVRQ RI EDFWHULDO YLDELOLWLHV DIWHU JURZWK LQ PHGLXP ZLWK RU ZLWKRXW D GHILQHG
FRQFHQWUDWLRQRIFROLVWLQ






LVRODWHVRIA. baumannii Q  DQGP. aeruginosa Q LGHQWLILHGDWWKHVSHFLHVOHYHOXVLQJ




baumannii DQG  RXW RI WKH P. aeruginosa LVRODWHVZHUH FROLVWLQUHVLVWDQW DFFRUGLQJ WR
%0' WHVWLQJ 7DEOH7KHFROLVWLQVXVFHSWLEOH VWUDLQP. aeruginosa $7&&DQG WKH
FROLVWLQUHVLVWDQWEscherichia coli $IZHUH XVHG DV QHJDWLYH DQG SRVLWLYH FRQWUROV IRU WKH
GHWHUPLQDWLRQRI0,&RIFROLVWLQUHVSHFWLYHO\1RQHRIWKHFROLVWLQUHVLVWDQWLVRODWHVFDUULHGD










,Q DGGLWLRQ D VHULHV RI  HQWHUREDFWHULDO LVRODWHV ZDV WHVWHG FRUUHVSRQGLQJ WR
Escherichia coli Q  DPRQJZKLFK ZHUH UHVLVWDQW WR FROLVWLQKlebsiella pneumoniae 






Reference Antimicrobial Susceptibility Testing 
7KH%0'PHWKRGZDVSHUIRUPHGLQWULSOLFDWHXVLQJKRPHPDGHSDQHOVDQGLQWHUSUHWHG
DFFRUGLQJ WR WKH (8&$67&/6, MRLQW JXLGHOLQHV DV GHVFULEHG HOVHZKHUH ,VRODWHV ZHUH
FRQVLGHUHG DV VXVFHSWLEOHZKHQ0,&VRI FROLVWLQZHUH  PJ/ DQG UHVLVWDQWZKHQ0,&V
ZHUH ! PJ/ ZZZHXFDVWRUJ ,Q FDVH RI GLVFUHSDQFLHV EHWZHHQ WKH GLIIHUHQW UHSOLFDWH
UHVXOWV WKH PHGLDQ UHVXOW ZDV UHWDLQHG &ROLVWLQ VXOIDWH 6LJPD $OGULFK ZDV GLOXWHG LQWR
0+%&$PHGLXPLQJODVV WXEHVWRREWDLQDSRO\P\[LQVWRFNVROXWLRQDWDFRQFHQWUDWLRQRI
 PJPO 7KRVH DQWLELRWLF SRZGHUV FDQ EH VWRUHG DW & EHIRUH WKHLU XVH ZKLOH GLOXWHG
SRO\P\[LQVROXWLRQVUHDOL]HGPD\EHNHSWDW&GXULQJRQH\HDU
5DSLG5HVD3RO\P\[LQAcinetobacterPseudomonas13WHVW
:H ILUVW FRPSDUHG GLIIHUHQW SDUDPHWHUV XVLQJ WZR FROLVWLQVXVFHSWLEOH LVRODWHV A. 
baumannii 1 DQG P. aeruginosa $7&&  DQG WZR FROLVWLQUHVLVWDQW LVRODWHV A. 










+LQWRQSODWHV %LR5DG0DUQHV OD&RTXHWWH)UDQFH@ EDFWHULDO LQRFXOXP  DQG
0F)DUODQGDQGWLPHRIFRQWDFWEHWZHHQFROLVWLQFRQWDLQLQJPHGLXPEHIRUHDGGLQJUHVD]XULQ
UHDJHQWDQGKRXUV$IWHUFRPSDULVRQRIWKHUHVXOWVZLWKWKHGLIIHUHQWSDUDPHWHUVDOO
H[SHULPHQWVZHUHSHUIRUPHG LQ WULSOLFDWHZLWK WKHRSWLPDOFRQGLWLRQVREWDLQHGDVGHVFULEHG
IXUWKHU:HGLGQRWREVHUYHDQ\GLIIHUHQFH LQ WKH UHVXOWVREWDLQHGDFFRUGLQJ WR WKHPHGLXP
JURZWKXVHG/%RU0XHOOHU+LQWRQ
3UHSDUDWLRQ RI VROXWLRQ)RU WKH WHVWZHXVHG0XHOOHU+LQWRQ 0+VROXWLRQ %LR
5DG 0DUQHV OD &RTXHWWH )UDQFH ZLWK RU ZLWKRXW FROLVWLQ VXOIDWH WDEOHWV 0$67
',$*1267,&60HUVH\VLGH8.DWDGHILQHGILQDOFRQFHQWUDWLRQRIPJ/
%DFWHULDO LQRFXOXP SUHSDUDWLRQ)RU HDFK LVRODWH WR EH WHVWHG DQG IRU WKH FROLVWLQ
VXVFHSWLEOH DQG UHVLVWDQW LVRODWHV XVHG DV FRQWUROV ZH SUHSDUHG D VWDQGDUGL]HG EDFWHULDO
LQRFXOXPRI0F)DUODQGE\XVLQJIUHVKO\REWDLQHGRYHUQLJKWEDFWHULDOFRORQLHVJURZQRQ
8UL6HOHFW70:H XVHG DV SRVLWLYH FRQWUROV UHVLVWDQW LVRODWHVA. baumannii )5 DQGP.




7UD\ LQRFXODWLRQ:H SHUIRUPHG WHVWLQJ LQ D ZHOO SRO\VW\UHQH PLFURWHVW SODWH






















:KHQ VHYHUDO LVRODWHVZHUH WHVWHG VLPXOWDQHRXVO\ZH SDLG DWWHQWLRQ QRW WR H[FHHG PLQ
EHWZHHQ WKH WUDQVIHU RI WKH FROLVWLQ VXVSHQVLRQ LQ WKH PLFURWHVW SODWH DQG WKH PL[ RI WKH
EDFWHULDOVXVSHQVLRQ
7UD\ LQFXEDWLRQ:H LQFXEDWHG WKH LQRFXODWHG WUD\ DW   & LQ DPELHQW DLU
ZLWKRXWEHLQJVHDOHGDQGZLWKRXWDJLWDWLRQ






SLQN SRO\P\[LQ UHVLVWDQFH LI WKH SRO\P\[LQUHVLVWDQW LVRODWH ZDV YLDEOH LQ SUHVHQFH RI
FROLVWLQ DQG QHJDWLYH LH EOXH SRO\P\[LQ VXVFHSWLELOLW\ LI WKH SRO\P\[LQVXVFHSWLEOH
LVRODWHZDVQRWYLDEOHLQSUHVHQFHRIFROLVWLQ:HFRQVLGHUHGWKHWHVWUHVXOWLQWHUSUHWDEOHLIWKH
IROORZLQJ IRXU FRQGLWLRQV ZHUH PHW  ERWK ZHOOV ZLWK  1D&O ZLWKRXW EDFWHULDO
















Pseudomonas 13 WHVW ZHUH FRPSDUHG WR WKRVH REWDLQHG ZLWK WKH UHIHUHQFH %0'PHWKRG
%ULHIO\GLVFUHSDQFLHVZHUHGHWHUPLQHGWRDVVHVVWKHSHUIRUPDQFHVRIWKHWHVWWRGHWHFWFROLVWLQ
UHVLVWDQFH 9HU\ PDMRU HUURUV 90( DQG PDMRU HUURUV 0( FRUUHVSRQGLQJ WR IDOVH





SHUIRUPDQFHRI WKH5DSLG5HVD3RO\P\[LQAcinetobacter Pseudomonas13 WHVW 7DEOH 




UHVLVWDQWA. baumannii DQGP. aeruginosa LVRODWHV 0,&V RI FROLVWLQ UDQJLQJ IURP WR 
PJ/ ZHUH LGHQWLILHG DV FROLVWLQUHVLVWDQW E\ WKH 5DSLG 5HVD3RO\P\[LQ Acinetobacter 
Pseudomonas13WHVW7DEOH&RQVHTXHQWO\RXWRIWKHA. baumannii DQGP. aeruginosa 









PLQ DQG OHVV WKDQ  KRXU DIWHU UHVD]XULQ DGGLQJ&RQVHTXHQWO\ LQWHUSUHWDWLRQ RI WKH UHVXOWV
ZDVREWDLQHGLQPD[LPXPKRXUVIRUDOOA. baumannii LVRODWHVDQGP. aeruginosaLVRODWHV
,Q DGGLWLRQ E\ WHVWLQJ D FROOHFWLRQ RI  HQWHUREDFWHULDO LVRODWHV DPRQJ ZKLFK 
ZHUHUHVLVWDQW WRFROLVWLQDOOZHUHSHUIHFWO\GHWHFWHGDVVXVFHSWLEOHRUUHVLVWDQW$OO




2XW RI WKH  A. baumannii DQG P. aeruginosa LVRODWHV H[FHOOHQW VHQVLWLYLW\ DQG
VSHFLILFLW\ ZHUH UHVSHFWLYHO\ REVHUYHG 7KLV VWXG\ VKRZHG WKDW WKH 5DSLG 5HVD3RO\P\[LQ
AcinetobacterPseudomonas13WHVWLVDUHOLDEOHWRROIRUGHWHFWLQJUHVLVWDQFHWRFROLVWLQLQA. 
baumanniiDQGP. aeruginosa LVRODWHVLQOHVVWKDQKRXUV7KLVWHVWLVLQH[SHQVLYHDQGHDV\WR
LPSOHPHQW LQ QXPHURXV FOLQLFDO ODERUDWRULHV ,W FRPSOHPHQWV WKH5DSLG3RO\P\[LQ13 WHVW
ZKLFKSHUIRUPVJUHDWO\ZLWKEnterobacteriaceaeEXWZDVQRWDSSURSULDWHIRUQRQIHUPHQWHUV
2I QRWH DQG DV H[SHFWHG WKH5DSLG5HVD3RO\P\[LQAcinetobacter Pseudomonas13 WHVW
ZDV DOVR QLFHO\ SHUIRUPLQJ ZLWK WKH WHVWHG HQWHUREDFWHULDO LVRODWHV UHJDUGOHVV RI WKHLU
UHVLVWDQFHPHFKDQLVPV
$OWKRXJK 0,&V DUH QRW GHWHUPLQHG XVLQJ WKLV WHVW LW JLYHV UHVXOWV RI
VXVFHSWLELOLW\UHVLVWDQFHFDWHJRUL]DWLRQYHU\ UDSLGO\ZKLFKFRUUHVSRQGV WR WKHPDLQ UHOHYDQW
IHDWXUH UHVSHFW WR WKH WUHDWPHQW VWUDWHJ\8VHRI VXFK UDSLG WHVWPD\ WKHUHIRUH FRQWULEXWH WR

































































































)5 $EDXPDQQLL 6ZLW]HUODQG &OLQLFDO 6  1HJDWLYH 1R
)5 $EDXPDQQLL 7XUNH\ &OLQLFDO 6  1HJDWLYH 1R
)5 $EDXPDQQLL 7XUNH\ &OLQLFDO 6  1HJDWLYH 1R
)5 $EDXPDQQLL 7XUNH\ &OLQLFDO 6  1HJDWLYH 1R
)5 $EDXPDQQLL 7XUNH\ &OLQLFDO 6  1HJDWLYH 1R
)5 $EDXPDQQLL 7XUNH\ &OLQLFDO 6  1HJDWLYH 1R
)5 $EDXPDQQLL 7XUNH\ &OLQLFDO 6  1HJDWLYH 1R
1 $EDXPDQQLL 6ZLW]HUODQG &OLQLFDO 6  1HJDWLYH 1R
1 $EDXPDQQLL 6ZLW]HUODQG &OLQLFDO 6  1HJDWLYH 1R
1 $EDXPDQQLL 6ZLW]HUODQG &OLQLFDO 6  1HJDWLYH 1R
$E $EDXPDQQLL )UDQFH &OLQLFDO 6  1HJDWLYH 1R
$6 $EDXPDQQLL )UDQFH &OLQLFDO 6  1HJDWLYH 1R
%DKH $EDXPDQQLL )UDQFH &OLQLFDO 6  1HJDWLYH 1R
)(5 $EDXPDQQLL )UDQFH &OLQLFDO 6  1HJDWLYH 1R
&+ $EDXPDQQLL )UDQFH &OLQLFDO 6  1HJDWLYH 1R
0$' $EDXPDQQLL )UDQFH &OLQLFDO 6  1HJDWLYH 1R
&/$ $EDXPDQQLL )UDQFH &OLQLFDO 6  1HJDWLYH 1R
$E $EDXPDQQLL )UDQFH &OLQLFDO 6  1HJDWLYH 1R
,WDOLH $EDXPDQQLL )UDQFH &OLQLFDO 6  1HJDWLYH 1R
15= $EDXPDQQLL )UDQFH &OLQLFDO 6  1HJDWLYH 1R
$// $EDXPDQQLL )UDQFH &OLQLFDO 6  1HJDWLYH 1R
%&+ $EDXPDQQLL )UDQFH &OLQLFDO 6  1HJDWLYH 1R









)5 $EDXPDQQLL 1LJHULD (QYLURQPHQWDO 6  1HJDWLYH 1R
)5 $EDXPDQQLL 1LJHULD (QYLURQPHQWDO 6  3RVLWLYH <HV0(
)5 $EDXPDQQLL 1LJHULD (QYLURQPHQWDO 6  1HJDWLYH 1R
5 $EDXPDQQLL )UDQFH &OLQLFDO 6  1HJDWLYH 1R
$E $EDXPDQQLL )UDQFH &OLQLFDO 6  1HJDWLYH 1R
$E $EDXPDQQLL )UDQFH &OLQLFDO 6  1HJDWLYH 1R
 $EDXPDQQLL 6ZLW]HUODQG &OLQLFDO 6  1HJDWLYH 1R
$7&& 3DHUXJLQRVD 86$ 5HIHUHQFH 6  1HJDWLYH 1R
)5 3DHUXJLQRVD )UDQFH &OLQLFDO 6  1HJDWLYH 1R
)5 3DHUXJLQRVD )UDQFH &OLQLFDO 6  1HJDWLYH 1R
)5 3DHUXJLQRVD )UDQFH &OLQLFDO 6  1HJDWLYH 1R
)5 3DHUXJLQRVD )UDQFH &OLQLFDO 6  1HJDWLYH 1R
)5 3DHUXJLQRVD )UDQFH &OLQLFDO 6  1HJDWLYH 1R
)5 3DHUXJLQRVD )UDQFH &OLQLFDO 6  1HJDWLYH 1R
)5 3DHUXJLQRVD )UDQFH &OLQLFDO 6  1HJDWLYH 1R
)5 3DHUXJLQRVD )UDQFH &OLQLFDO 6  1HJDWLYH 1R
)5 3DHUXJLQRVD )UDQFH &OLQLFDO 6  1HJDWLYH 1R
)5 3DHUXJLQRVD 3RUWXJDO $V\PSWRPDWLFFDUULDJH 6  1HJDWLYH 1R
 3DHUXJLQRVD )UDQFH &OLQLFDO 6  1HJDWLYH 1R
&$6 3DHUXJLQRVD )UDQFH &OLQLFDO 6  1HJDWLYH 1R
0(6 3DHUXJLQRVD )UDQFH &OLQLFDO 6  1HJDWLYH 1R
.D 3DHUXJLQRVD )UDQFH &OLQLFDO 6  1HJDWLYH 1R
&RO 3DHUXJLQRVD )UDQFH &OLQLFDO 6  1HJDWLYH 1R
32 3DHUXJLQRVD )UDQFH &OLQLFDO 6  3RVLWLYH <HV0(
 3DHUXJLQRVD )UDQFH &OLQLFDO 6  1HJDWLYH 1R
3$0 3DHUXJLQRVD )UDQFH &OLQLFDO 6  1HJDWLYH 1R
3$0 3DHUXJLQRVD )UDQFH &OLQLFDO 6  1HJDWLYH 1R
3$ 3DHUXJLQRVD )UDQFH &OLQLFDO 6  1HJDWLYH 1R
3$ 3DHUXJLQRVD )UDQFH &OLQLFDO 6  1HJDWLYH 1R
3%UH 3DHUXJLQRVD )UDQFH &OLQLFDO 6  1HJDWLYH 1R
3$2% 3DHUXJLQRVD )UDQFH &OLQLFDO 6  1HJDWLYH 1R









3$27 3DHUXJLQRVD )UDQFH &OLQLFDO 6  1HJDWLYH 1R
+ 3DHUXJLQRVD )UDQFH &OLQLFDO 6  1HJDWLYH 1R
3DH% 3DHUXJLQRVD )UDQFH &OLQLFDO 6  3RVLWLYH <HV0(
3DH% 3DHUXJLQRVD )UDQFH &OLQLFDO 6  1HJDWLYH 1R
3DH% 3DHUXJLQRVD )UDQFH &OLQLFDO 6  1HJDWLYH 1R
 3DHUXJLQRVD )UDQFH &OLQLFDO 6  1HJDWLYH 1R
&2/ 3DHUXJLQRVD )UDQFH &OLQLFDO 6  1HJDWLYH 1R
%UH 3DHUXJLQRVD %UD]LO &OLQLFDO 6  1HJDWLYH 1R
 3DHUXJLQRVD %UD]LO &OLQLFDO 6  1HJDWLYH 1R
3$2 3DHUXJLQRVD )UDQFH &OLQLFDO 6  1HJDWLYH 1R
1($ 3DHUXJLQRVD ,WDO\ &OLQLFDO 6  1HJDWLYH 1R
178 3DHUXJLQRVD )UDQFH &OLQLFDO 6  1HJDWLYH 1R
5(= 3DHUXJLQRVD )UDQFH &OLQLFDO 6  1HJDWLYH 1R
(&+( 3DHUXJLQRVD )UDQFH &OLQLFDO 6  1HJDWLYH 1R
)5 $EDXPDQQLL ,WDO\ &OLQLFDO 5  3RVLWLYH 1R
)5 $EDXPDQQLL ,WDO\ &OLQLFDO 5  3RVLWLYH 1R
)5 $EDXPDQQLL 6SDLQ &OLQLFDO 5  3RVLWLYH 1R
)5 $EDXPDQQLL 6SDLQ &OLQLFDO 5  3RVLWLYH 1R
)5 $EDXPDQQLL 6ZLW]HUODQG &OLQLFDO 5  3RVLWLYH 1R
)5 $EDXPDQQLL 7XUNH\ &OLQLFDO 5  3RVLWLYH 1R
)5 $EDXPDQQLL 7XUNH\ &OLQLFDO 5  3RVLWLYH 1R
)5 $EDXPDQQLL 7XUNH\ &OLQLFDO 5  3RVLWLYH 1R
)5 $EDXPDQQLL 7XUNH\ &OLQLFDO 5  3RVLWLYH 1R
)5 $EDXPDQQLL 7XUNH\ &OLQLFDO 5 ! 3RVLWLYH 1R
)5 $EDXPDQQLL 7XUNH\ &OLQLFDO 5  3RVLWLYH 1R
)5 $EDXPDQQLL 7XUNH\ &OLQLFDO 5 ! 3RVLWLYH 1R
)5 $EDXPDQQLL 1LJHULD (QYLURQPHQWDO 5  3RVLWLYH 1R
)5 3DHUXJLQRVD )UDQFH &OLQLFDO 5  3RVLWLYH 1R
)5 3DHUXJLQRVD )UDQFH &OLQLFDO 5  3RVLWLYH 1R
)5 3DHUXJLQRVD )UDQFH &OLQLFDO 5  3RVLWLYH 1R
)5 3DHUXJLQRVD )UDQFH &OLQLFDO 5  3RVLWLYH 1R









)5 3DHUXJLQRVD )UDQFH &OLQLFDO 5  3RVLWLYH 1R
)5 3DHUXJLQRVD )UDQFH &OLQLFDO 5  3RVLWLYH 1R
)5 3DHUXJLQRVD 3RUWXJDO $V\PSWRPDWLFFDUULDJH 5  3RVLWLYH 1R
51/ 3DHUXJLQRVD 7XUNH\ &OLQLFDO 5  3RVLWLYH 1R
)(5 3DHUXJLQRVD )UDQFH &OLQLFDO 5  3RVLWLYH 1R
&ROLVWLQUHVLVWDQWLVRODWHVDUHVKDGHGLQJUH\
0(PDMRUHUURU6VXVFHSWLEOH5UHVLVWDQW
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